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1. PURPQSE. This advisory circular (AC) provides information
and guldance to the aviation communlty on the operatlons of
unmanned air vehicles (UAVs) in the national airspace system

(NAS) .
2. RELATED FEDERAL AVIATION REGULATIONS (FAR).

a. Title 14 Code of Federal Regulations (14 CFR) part 1,
Definitions and abbreviations.

b. 14 CFR part 45, Identification and registration
markings.'

c. 14 CFR part 91, General operating and flight rules.

-

3. FORMS AND REPORTS. Letter of agreement for UAV operations
in the NAS.

4. RELATED READING MATERIAL.
a. AC XX-XX, Unmanned Air Vehicle Design Criteria.

b. AC XX-XX, Unmanned Air Vehicle Maintenance.

c. AC XX-XX, Unmanned Air Vehicle Operator Qualification
and Training. '

d. AC 61-27C, Instrument Flying Haridbook, dated
November 11, 1980.

e. Aeronawtical Information Manual (AIM), U.S. Department
of Transportation, Federal Aviation Administration.

5. BACKGROUND.

a. Although extensive experience has been gained with UAVs
operated by the Department of Defense (DOD), most of this
activity has taken place within restricted areas and warning
areas, i.e., special use airspace (SUA). There has been no
established criteria for authorizing civil UAV flights in the
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NAS. Because civilian use of UAVs in the NAS has been limited,
there is a lack of data relating to UAV use in non-DOD
operations.

b. Today's technology may significantly expand the
commercial use of UAVs. This development creates the need for
criteria and other guidance for the UAV industry.

C. Because there is not enough historical or current data
relating to civil UAV operation, the FAA does not believe that it
is advisable to establish extensive regulatory criteria at this
time. The FAA concludes that a systematic strategy towards the
formulation of regulatory criteria based on experience gained
from civil UAV applications in the NAS is more practical. Each
evolution in this developmental process will be determined by the
success demonstrated by the preceding activity. The progress of
any regulatory actions should be founded on the documented
ability of civil UAVs to operate safely in the NAS and also
perform in conformity with the existing air traffic control (ATC)
system without adversely affecting manned aircraft flights.

d. The safety standard that should be maintained is one in
which UAVs engaged in nonexpendable operations are operated as
safely as manned aircraft, insofar as they should not present or
create a hazard to persons or property in the air or on the
ground greater than that created by manned aircraft conducting
similar operations. The FAA asserts, therefore, that the overall
probability of a UAV creating a hazard in a nonexpendable
operatlon should not exceed 1 x 10°.

e. There are two significant sources of risk that UAV
operations may create that manned aircraft operations do not:
(1) the absence of a visual see-and-avoid capability equivalent
to that of human pilots visually scanning for other air traffic;
and (2) the absence of real-time control capability in the event
that the UAV loses its control links with the ground.

f. Although these recommendations are not regulatory, the
FAA believes that voluntary adoption of these recommendations by
the segments of the aerospace industry involved in UAV operations
will ensure that appropriate safety levels are maintained and
that public trust in UAV operations is strengthened.
Additionally, this gradual approach toward implementation of
operations criteria should promote the technological development
of civil UAV operations without putting an unreasonable economic
burden on the industry.

6. DEFINITIONS. The following terms and definitions apply to
this AC.

a. i ehi c] . A flight deck on
the ground without external flight environment cues used for the
control of a UAV.
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b. Autono ation. a Preprogrammed, automated flight
profile that does not require human intervention for normal
operation.

c. i i . Any failﬁre that leads to the
loss of the UAV and endangers people and/or property (i.e., a
failure that prevents continued safe flight and landing).

d. i - A UAV operator who, in the absence of
fully automatic takeoff and/or landing systems, visually controls
the UAV flight path during launch and/or recovery, from a site
that provides direct visual contact with the UAvV.

e. Fix/Radial/Distance (FRD). A location described in the
form of specific distance and magnetic bearing from a
navigational fix, typically a navigational aid. For the purposes
of this AC, it should be assumed that when an FRD is required to
be entered on a flight plan or other form, the identifying code
of the navigational fix should be followed by three digits for
the magnetic bearing from the fix, followed by two digits for
distance in nautical miles from the fix (e.g., BRV060031).
However, when a location directly over a navigational fix is
described, the radial and distance should be omitted. '

£. i - Any person who operates or acts as
pilot in command of a UAV while it is operating for the purpose
of flight, including any internal pilot, external pilot, or pilot
in comimand used or required for that UAV operation.

g. i i i . A controllable
parachute and/or other automatic preprogrammed course of action
used to terminate flight in case of a catastrophic failure.

h. i - A UAV pilot who operates the UAV from a
site that does not necessarily provide direct visual contact with
the UAV. The internal pPilot normally operates the UAV by means
of commands sent to the UAV by radio link. Vehicle status and
navigation information is received from the UAV also via radio
link. An internal pilot may also consist of a hardware and/or a
software system on board the UAV capable of providing flight path
control inputs to the vehicle based on real-time environmental,
System health/status, or tasking inputs; however, a ground-based
internal pilot is responsible for monitoring autonomous
operations.

i. Launch. The initial phase of flight of a UAV operation,
commencing with the takeoff or liftoff. For a launch in which
the UAV is operated by an external pilot, this phase can be
considered terminated when the internal Pilot takes control of
the UAV. For a fully automated launch in which an external pilot
is not used, this phase can be considered terminated at the point
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where the UAV climbs through 2,000 feet above ground le&el (AGL),
or maximum mission altitude, whichever is lower.

j. Pilot In Command. For UAVs the pilot in command is
defined as the designated operator within the controlling air
vehicle control station tasked with overall responsibility for
operation and safety of the UAV in flight. This may be the
operator physically sitting at the control console or the
designated mission commander. When UAV control is passed from
one control station to another, change in pilot in command occurs
upon acknowledgment of the successful completion of control
authority transfer by the new controlling station. The external
pilot, if used, should be the pilot in command while the UAV is
under his or her control for launch or recovery.

k. Recovery. The final phase of a normal UAV operation,
terminating with the landing or touchdown. For a recovery in
which the UAV is operated by an external pilot, this phase
commences with the handoff of control from the internal pilot to
the external pilot. For a fully automated recovery in which an
external pilot is not used, this phase commences at the point at
which the UAV descends through 2,000 feet AGL, or begins to
descend from the maximum mission altitude, whichever is lower.

1. i i . An air vehicle that does
not carry a human operator, and is capable of flight beyond the
visuals line of sight under remote or autonomous control for civil
(non-DOD) purposes. A UAV is considered nonexpendable if engaged
in operations other than hazardous or oceanic meteorological
observation operations. : )

7. DISCUSSION.

a. Although the operation of a civil UAV is unique in many
instances, many aspects of its operation are consistent with
those of manned aircraft. Therefore, except where such
provisions would clearly not apply to a UAV, or where such
provisions would conflict with other recommendations contained
herein, flight should be conducted in accordance with the general
operating and flight rules of part 91, the AIM, and other FAA
guidance.

b. The prdcedures and criteria recommended in this AC apply
to UAVs that can be both monitored and controlled in real-time by
a human operator in an AVCS. Those UAVs that do not have this
capability should not operate outside of special use airspace.
However, nothing herein is meant to preclude the operation of a
UAV in autonomous or programmed flight mode, provided that a UAV
crewmember is continuously monitoring UAV performance, and UAV
Crew are capable of immediately taking active control of the UAV.
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8. ALCOHOL OR DRUGS. Specific medical recommendations are
contained in AC XX-XX, UAV Operator Qualification and Training.

Additionally, UAV flight crewmembers should refrain from any use
of alcohol, drugs, medications, or other substances having
effects adverse to the safe completion of UAV operations. Under
no circumstances should a crewmember consume alcohol less than

8 hours prior to his or her operation of a UAV.

9. VAI) . UAV flights should not |
be conducted unless current UAV flight manuals are immediately
available to all the UAV flight crewmembers.

10. . Outside of restricted areas
or warning areas, equipment should be installed on the UAV or be
available to the internal pilot and/or pilot in command, as
discussed below.

a. Lighting.

(1) i isi i . For all UAV operations in
the NAS, anticollision lights should be installed in accordance
with the criteria of 14 CFR § 23.1401. The UAV internal pilot
should have the capability to turn these lights on and off while
the UAV is airborne. However, they will normally be turned on at
all times during which the UAV is in flight, unless otherwise
directed by the authority controlling the airspace involved.

»  (2) Position Lights. For operations between sunset and
sunrise, UAVs should have position lights installed in accordance
with the provisions of §§ 23.1385 through 23.1397. The UAV
internal pilot should have the capability to turn these lights on
and off while the UAV is airborne; however, they may be turned on
at all times during which the UAV is in motion, unless otherwise

directed by ‘the authority controlling the airspace involved.

b. ion. Instrumentation should be provided as
recommended below. (Note: This information will not necessarily
be available in the event that the UAV telemetry link fails.)

(1) ion. The UAV system should

provide the external pilot, if any, with all of the
instrumentation specified by § 91.205 for Visual Flight Rules
(VFR) flight. 1In addition, the internal pilot and the pilot in
command during Instrument Flight Rules (IFR) operations, should
be provided with all of the instrumentation specified by § 91.205

for IFR flight.

(2) i . For UAVs that do

not perform both their launch and recovery using an external
pilot, a radar altimeter should be installed in the UAV, unless
ATC radar service is available throughout launch and recovery.
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b. Autonomous Operation. A preprogrammed, automated flight
profile that does not regquire human intervention for normal
operation.

c. Qatastrophic Failure. Any failure that leads to the
loss of the UAV and endangers people and/or property (i.e., a
failure that prevents continued safe flight and landing).

d. External Pilot. A UAV operator who, in the absence of
fully automatic takeoff and/or landing systems, visually controls
the UAV flight path during launch and/or recovery, from a site
that provides direct visual contact with the UAV.

e. Fix/Radial/Distance (FRD). A location described in the
form of specific distance and magnetic bearing from a
navigational fix, typically a navigational aid. For the purposes
of this AC, it should be assumed that when an FRD is required to
be entered on a flight plan or other form, the identifying code
of the navigational fix should be followed by three digits for
the magnetic bearing from the fix, followed by two digits for
distance in nautical miles from the fix (e.g., BRV060031).
However, when a location directly over a navigational fix is
described, the radial and distance should be omitted.

£. i - Any person who operates or acts as
pilot in command of a UAV while it is operating for the purpose
of flight, including any internal pilot, external pilot, or pilot
in command used or required for that UAV operation.

g. i i i . A controllable
parachute and/or other automatic preprogrammed course of action
used to terminate flight in case of a catastrophic failure.

h. Interpal Pilot. A UAV pilot who operates the UAV from a
site that does not necessarily provide direct visual contact with
the UAV. The internal pilot normally operates the UAV by means
of commands sent to the UAV by radio link. Vehicle status and
navigation information is received from the UAV also via radio
link. An internal pilot may also consist of a hardware and/or a
software system on board the UAV capable of providing flight path
control inputs to the vehicle based on real-time environmental,
system health/sfatus, or tasking inputs; however, a ground-based
internal pilot is responsible for monitoring autonomous
operations.

i. Launch. The initial phase of flight of a UAV operation,
commencing with the takeoff or liftoff. For a launch in which
the UAV is operated by an external pilot, this phase can be
considered terminated when the internal pilot takes control of
the UAV. For a fully automated launch in which an external pilot
is not used, this phase can be considered terminated at the point
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where the UAV climbs through 2,000 feet above ground lesel (AGL),
or maximum mission altitude, whichever is lower.

j. Pilot In Command. For UAVs the pilot in command is
defined as the designated operator within the controlling air
vehicle control station tasked with overall responsibility for
operation and safety of the UAV in flight. This may be the
operator physically sitting at the control console or the
designated mission commander. When UAV control is passed from
one control station to another, change in pilot in command occurs
upon acknowledgment of the successful completion of control
authority transfer by the new controlling station. The external
pilot, if used, should be the pilot in command while the UAV is
under his or her control for launch or recovery.

k. Recovery. The final phase of a normal UAV operation,
terminating with the landing or touchdown. For a recovery in
which the UAV is operated by an external pilot, this phase
commences with the handoff of control from the internal pilot to
the external pilot. For a fully automated recovery in which an
external pilot is not used, this phase commences at the point at
which the UAV descends through 2,000 feet AGL, or begins to
descend from the maximum mission altitude, whichever is lower.

1. Unmanned Air Vehicle (UAV). An air vehicle that does
not carry a human operator, and is capable of flight beyond the
visual line of sight under remote or autonomous control for civil
(non-DOD) purposes. A UAV is considered nonexpendable if engaged
in operations other than hazardous or oceanic meteorological
observation operations. : )

7. DISCUSSION.

a. Although the operation of a civil UAV is unique in many
instances, many aspects of its operation are cﬂnsistent with
those of manned aircraft. Therefore, except where such
provisions would clearly not apply to a UAV, or where such
provisions would conflict with other recommendations contained
herein, flight should be conducted in accordance with the general

operating and flight rules of part 91, the AIM, and other FAA
guidance.

-

b. The procedures and criteria recommended in this AC apply
to UAVs that can be both monitored and controlled in real-time by
a human operator in an AVCS. Those UAVs that do not have this
capability should not operate outside of special use airspace.
However, nothing herein is meant to preclude the operation of a
UAV in autonomous or programmed flight mode, provided that a UAV
crewmember is continuously monitoring UAV perfo ce, and UAV
crew are capable of immediately taking active control of the UAV.
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8. LQQHQL OR DRUGS. Specific medical rec mmendatlons are
contained in AC XX-XX, UAV Operator Qualification and Training.

Additionally, UAV flight crewmembers should refrain from any use
of alcohol, drugs, medications, or other substances having
effects adverse to the safe completion of 3§V operations. Under
no circumstances should a crewmember consume alcohol less than

8 hours prior to his or her operation of a UAV.

9. UAV flights should not
be conducted unless current UAV. fllght manuals are immediately
available to all the UAV flight crewmembers.

10. . Outside of restricted areas
or warning areas, equipment should be installed on the UAV or be
available to the internal pilot and/or pilot in command, as

discussed below.

a. Lighting.

(1) Anticollisjon Lights. For all UAV operatlons in
the NAS, anticollision lights should be installed in accordance
with the criteria of 14 CFR § 23.1401. The UAV internal pilot
should have the capability to turn these lights on and off while
the UAV is airborne. However, they will no lly be turned on at
all times during which the UAV is in flight, unless otherwise
directed by the authority controlling the az*space involved.

. (2) iti ights. For operatio s between sunset and
sunrise, UAVs should have position lights installed in accordance
with the provisions of §§ 23.1385 through 23.1397. The UAV
internal pilot should have the capability to turn these lights on
and off while the UAV is airborne; however, hey may be turned on
at all times during which the UAV is in motion, unless otherwise
directed by ‘the authority controlling the ai space involved.

b. ion. Instrumentation s ould be provided as
recommended below. (Note: This information will not necessarily
be available in the event that the UAV telem try link fails.)

(1) Standard Instrumentation AV system should
provxde the external pilot, if any, wzth all of the
instrumentation specified by § 91.205 for Visual Flight Rules
(VFR) flight. In addition, the internal pilot and the pilot in
command durimg Instrument Flight Rules (IFR) operations, should
be provided with all of the instrumentation ecified by § 91.205

for IFR flight.

(2) Radar Altimeter or Equivalent. For UAVs that do
not perform both their launch and recovery us ing an external

pilot, a radar altimeter should be installed in the UAV, unless
ATC radar serv;ce is available throughout la ch and recovery.
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S . It may
be helpful to provide the operator/pilot with additional sensors
and/or analysis tools to detect developing problems that are not
obvious from normal instrumentation.

c. Communications systems. |

(1) The internal pilot and the pilot in command, other
than the external pilot, should be provided with the full
communications capability specified for IFR operations
by § 91.205. |

(2) The external pilot, if any, should be provided with
the two-way communications capability specified by part 91 for
the airspace in which launch and/or recovery operations are to
take place. |

(3) The communications architecture should interface
with existing ATC equipment and procedures, so that the fact that
the pilots are on the ground is not apparent to ATC personnel.
When the AVCS is beyond line-of-sight from the ATC facility, this
may require either an airborne voice relay on the UAV, or the use
of satellite communications. |

d. Transponder. UAVs should be equipped with at least an
operable Mode C transponder installed in accor ce with the
provisions of § 91.215. The UAV internal pilot should have the
+ capability to turn the transponder on and off, ually select
codes, ‘and squawk ident as directed by ATC, while the UAV is on
the surface or airborne. Additionally, the transponder should
automatically transmit code 7600 in the event that the control
i1ink wich the AVCS is lost. \ ‘

e. Navigation Svstems. The UAV system should have
navigational systems capable of operating in the NAS with the
accuracy required for manned aircraft by part 91 for IFR flight.
The UAV pilot in command should be provided with the UAV's exact
position, azimuth, and distance, in relation to navigational aids
or airports. 1

f. Real-Time Control Link. A civil UAV operating in the
NAS, outside of restricted or warning areas, should be equipped
with a control link that provides real-time monitoring and
control capability by a UAV operator throughout the operation.
Autonomous control or programmed flight of UAVs y be used,
provided that the UAV’s flight management syst allows the UAV
pilot to continuously monitor the UAV's flight course and
altitude, and also allows the immediate transfer from autonomous
control to real-time pilot control of the UAV. :

, g. i . The UAV should be
equipped with an FMS which, in the event of the loss of the
real-time control link, operates the UAV systems autonomously in
accordance with preprogrammed flight action data, i.e., route,
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altitudes, delays, and activation of the flight termination
system (FTS). Provisions should be made in this loss-of-link
program for automatic activation of the FTS if control is not
reestablished within 10 minutes of the UAV's arrival at a
designated loss-of-link holding position, unless the loss-of-link
program includes provisions for automatic landing.

h. i i i - .UAVs should not operate in
the NAS without an operable FTS installed. The FTS should
terminate flight without undue hazard to persons or property, and
should be independent of the UAV’'s propulsion system and flight
control system. Outside of restricted and wa ing areas a
nonexplosive system should be used, such as one that deploys a
parachute. The FTS should be capable of being activated by the
UAV pilot and the FMS. 3

1. = At
all times, a UAV in flight should be subject to real-time
intervention sufficient to redirect or destroy the UAV in the
event of catastrophic failure of any on-board guidance system or
flight management system hardware or software. This capability
should be separate from and in addition to any FTS that may be

installed on the UAV.

j. a i i - _ UAVs operating beyond the
local area or in IFR conditions should have a means of
determining the likely presence of severe weather. This could be
satisfied by a Storm Scope, on board weather radar, or similar
devices, or by real-time access to ground-based weather radar
information at the remote control site. |

k. ' i . The UAV system should
include a flight data recorder to record UAV systems and
navigational status, and a voice recorder to record radio and
intercom voice communications. These recorders should meet the
intent of § 91.609 and should normally be installed within the

AVCS. |

11. v . The exterior of UAvsishould be painted
with highly visible colors, except as directed otherwise by the
aut.iority controlling the airspace involved.

12. NQIIEIQAIIQN_QE_INIENI_IQ_QQNDHCI_HE!_QREBAIIQNS;IN_IHE_NAS;

a. At leaSt 90 days prior to the proposed commencement of
UAV operations in the NAS, a notification of i tent to conduct
UAV operations in the NAS should be made to the Air Traffic
Division of the appropriate FAA Region.

b. This notification should provide all ie information

requested on FAA Form XXXX, Notification of Intent to COnducg UAV
Operations in the NAS. A sample form is contai‘ed in Appendix 1.
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¢. Information requested on the form includes:
(1) Name of organization.
(2) Name of responsible person.
(3) Mailing address.
(4) Telephone numbers, including:
(1) Voice number.
(ii) Fax number, if available.

(5) Vehicle data, including both technical
specifications and performance data.

(6) Emergency procedures, including the designated
"safe areas" that might be used in the event of the loss of the
control link, and a description of the FTS.

(7) Beginning date and time.
(8) Ending date and time.

(9) Description of the method to be used in order to
provide see-and-avoid capability while the UAV is operating
outside of Class A airspace, Class B airspace, and Class E
airspace above FL 600, e.g., chase aircraft, primary/secondary
radar, etc.

(10) Information regarding whether the UAV operation has
been accomplished in a different FAA region.

(11) Any additional remarks.

(12) Certification thatAthe foregoing statements are
true.

13. LETTER OF AGREEMENT (LOA).

a. Before conducting civil UAV operations in the NAS, the
operator of a UAV should obtain an LOA for Civil Unmanned Air
Vehicle Operation in the National Airspace System. This LOA
should be received from the affected FAA Region's Air Traffic
Division, in response to the notification of intent to conduct
UAV operations in the NAS.

b. All requests for deviation from an LOA should be

initiated with the FAA Region's Air Traffic Division at least
60 days in advance of the intended operation.
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14. COLLISION AVQOIDANCE IN LIEU OF CONVENTIONAL SEE-AND-AVQID.

a. Civil UAV flights should be accomplished in as much of a
positive controlled environment as is possible to accomplish the
mission.

b. Therefore, except when necessary to accomplish the
mission or as necessary for departure and arrival, flight
operations should be contained within Class A or Class B
airspace, Class E airspace above FL600, restricted areas, or
warning areas.

c. UAV operations that are to be conducted in Class C and D
airspace, Class E airspace below Class A airspace, or Class G
airspace, for other than VFR launch and/or recovery using an
external pilot, should have some means of collision avoidance, in
lieu of conventional see-and-avoid capability, designed to
provide an equivalent level of safety. Depending on the
particular circumstances of the proposed operation, such a means
could include one or a combination of the following methods:

(1) A chase plane.
(2) Ground observers.
- (3) Ground-based primary or secondary radar.

(4) An onboard traffic alert and collision avoidance
system (TCAS).

(5) Other sensor systems.

15. RIGHT OF WAY.

a. UAVs in a radar environment will normally be maneuvered
by the UAV pilot, as directed by ATC, to maintain proper traffic
separation. ’

b. When operating in Class C, D, E (below Class A), or G
airspace, UAVs should give way to manned aircraft.

c. If a chHase plane is used, then the flight is considered
a formation flight of two, and would have the same right-of-way
status as aircraft engaged in airborne refueling or towing as
defined in § 91.113(4).

16. FLIGHT RULES. Except for those UAV operations contained
only in restricted or warning areas, and launch and recovery
operations using an external pilot under VFR, UAVs should operate

under IFR.
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17. NOTICE TQ AIRMEN (NOTAM) . For each area Or route segment of
the UAV operation that is not conducted solely within Class A or
Class B airspace, restricted areas, or warning areas, a NOTAM
should be filed with the appropriate Flight Service Station a
minimum of 2 hours, but not more. than 72 hours prior to the
commencement of UAV flight operations in that area or route
segment. These NOTAMs should be periodically updated thereafter
as appropriate. These NOTAMs may be broadcast throughout the
duration of the UAV operations, stating: "UNMANNED AIR VEHICLE

FLYING IN THIS AREA, CONTACT (UAV controlling ATC center) FOR
ADVISORIES.* Each of these NOTAMs should include the following

information:

a. Planned time at which UAV operations commence in that
area or route segment. _

b. Planned time at which UAV operations cease in that area
or route segment.

c¢. Description of that area or route Segment. For a single
area, this should be described in terms of an FRD. For a route
segment, multiple FRDs should be listed.

d. Description of the lower and upper altitude limits of
the area or route segment.

18. FLIGHT PLAN. An IFR flight plan should be filed for all UAV
operations conducted within the NAS, other than those UAvV
operations contained only in restricted or warning areas, or when
the flight plan requirement is waived by the affected ATC L

a. In addition to other items listed herein, the flight
plan should include all of the information listed in § 91.169,
IFR flight plan: Information required.

b. Due to the nature of typical UAV operations, it is
anticipated that planned en route holding operations may be
required.

(1) Planned en route holding operations should be filed
in the flight pran route section by inserting the holding point,
in terms of an FRD, followed by the symbol */", the letter °*D",
the number of hours, the symbol "+", and the number of minutes,

(2) Information concerning the nature of the holding
operations (e.g., the type of orbits, the airspace required,
etc.) should be contained in the mission briefing to ATC,
discussed in paragraph 19 below.
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C. Additional information that should be filed with ATC in
the remarks section of the flight plan includes: .

(1) The reference number of the UAV letter of agreement
for UAV operations in the NAS, in the form "UAV LOA NO. XXXX . "
(A copy of the letter of agreement may be kept on file at the
affected FAA center, containing information specific to that
model of UAV and type of operation.)

(2) For a UAV launched under the control of an external
pilot under VFR, the navigational fix at which the IFR portion of
the flight begins, in the form "PICK UP IFR AT
(fix/radial/distance]." However, this information is not
necessary if the departure in VFR conditions is being conducted
under an IFR clearance already received on the ground.

(3) For a UAV recovered VFR by an external pilot, the
navigational fix at which the IFR portion of the flight
terminates, the navigation fix at which the IFR portion of the
flight ends, in the form "RECOVER VFR AT [FRD]." However, this
information is not necessary for a recovery in VFR conditions in
which IFR will not be canceled until landing.

(4) Chase plane information, if any. If a chase plane
is used, then the remarks should state "FLIGHT OF TWO WITH [chase
plane type designator] CHASE PLANE. " :

19. - At least 1 hour prior to Fhe launch of a

the UAV is under the control of an internal pilot should verbally
brief the affected ATC facility. This briefing may be conducted
by telephone. The purpose of the briefing is to inform ATC of
those aspects of the mission not provided on either the LOA or
the flight plan. Given the nature of UAV operations, the route
and remarks section of the flight plan are insufficient to
incorporate all of the details needed pertaining to a particular
mission. Therefore, at a minimum, the mission briefing should
satisfy ATC representatives concerning the nature of:

a. Any VFR launch and/or recovery operations to be
conducted by means of an external pilot.

b. Any holding patterns or other operations requested
en route in the flight plan.

C. The preplanned flight profile(s) to a designated "safe
area(s)," to be conducted in the event of a loss of the control

link.

d. The procedures to be followed in the designated "safe
area, ® which could consist either of:

Par 18 Page 11




AT XX-XX (/7 /7

(1) Automated recovery, or
(2) Activation of the FTS.

€. Any other special remarks pertaining to that particular
mission that are not included in either the LOA or the flight
plan, and that might affect either ATC or other air traffic.

a. - UAVs should not be flown when, during the
scheduled flight period, wind conditions are outside of, or
forecast to be outside of, the operating envelope established for

that specific Uav.

(1) - If an external pilot is required for the
control of thg UAV during launch, then the UAV VFR weather

(1) For a UAV flight less than or equal to
6 hours in duration, the UAV VFR weather minimums specified in
paragraph (2) of this section should be forecast to exist
throughout the period beginning 2 hours before and ending 2 hours
after the planned time of landing. ‘

(ii) For a UAV flight more than 6 hours but less
than or equal to 24 hours in duration, general VFR conditions
should be forecast to exist at the planned time of landing.

(iii) For a vUav flight of more than 24 hours in
duration, forecast weather minimums for the planned time of
landing need not be determined.

(2) VER. 1In order to account for the possible
increased delay din the taking of evasive action on the part of a
UAV compared to a manned aircraft, VFR visibility and clearance
from cloud criteria have been increased compared to that of
manned aircraft. Except when operating in Class A or Class B
airspace, or in a restricted area or warning area, no civil UAV
should operate under VFR when the flight visibility is less than
5 statute miles and/or the UAV cannot remain at least 2,000 feet
vertically above or below, and 1 mile horizontally from clouds.
A chase plane should not be used in conjunction with UAV flight
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operations when the VFR criteria described in this paragraph
cannot be maintained.

(3) IER. IFR weather minimums should be as defined in
§§ 91.169 and 91.175. However, if the UAV system contains an
internal automatic precision landing system capable of the
accuracy required for Category 2 or Category 3 landings, such as
the Global Positioning System (GPS) (where GPS approaches are
approved), or a Common Automatic Recovery System (CARS), then
weather minimums should be as defined by the capabilities of the
recovery system.

21. PREFLIGHT ACTIONS.

a. Airworthiness. No person should operate a UAV unless it
is determined to be in an airworthy condition. The crew chief
should be responsible for making this determination. Before
flight, the external pilot, if any, and the UAV pilot in command
for the first phase of flight to be conducted under the control
of an internal pilot, should obtain concurrence from the crew
chief that the UAV is in an airworthy condition.

b. Flight Information. Before flight, the external pilot
for the launch, if any, and the UAV pilot in command of the first
phase of flight to be conducted under the control of an internal
pilot, should collectively become familiar with all of the
information specified in § 91.103, Preflight Action, except that
any known takeoff and landing distance data should be used if no
approved manual is available.

22. FUEL REQUIREMENTS. A UAV flight should not be conducted in
the NAS unless there is sufficient fuel for the UAV to complete
its entire planned mission, then fly to any alternate required,
then fly to the designated safe area in the event of a loss of
link while near the alternate, then fly in a holding pattern for:

a. At least 45 minutes, for UAV flights of up to 6 hours.

b. At least 90 minutes, for UAV flights of more than
6 hours but less than or equal to 12 hours.

€. At least 180 minutes, for UAV flights of more than
12 hours but less than or equal to 24 hours.

d. At least 360 minutes, for UAV flights of more than
24 hours.

23. . An external pilot should
have control over the UAV, and the following procedures should be
followed, for those launch operations that are not fully
automatic: :
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a. Positive two-way communications should be established
between the UAV internal pilot and external pilot, if the two are
not colocated, prior to commencing flight operations.

b. The airspace beginning at the takeoff site and
continuing through the airspace to be used for the handoff of
control to the internal pilot, including the holding pattern to
be used in the handoff, if any, should be within and should be
expected to remain within visual range of the external pilot
throughout the launch phase of the operation.

c. The UAV should be launched in such a manner to create
minimal disruption to other airport traffic, if any.

d. Except at a tower-controlled airport, the first UAV
crewmember who will act as pilot in command after control has
been handed off from the external pilot should notify the
affected ATC facility of the takeoff time immediately after the
UAV becomes airborne. ' ‘

e. The UAV should be visually flown to the designated
handoff point, and if necessary, enter a designated pattern for
holding, until control is transferred to the internal pilot.

f. 1If UAV control cannot be safely passed to the internal
pilot without loss of visual contact by the external pilot, the
flight should be aborted and the UAV recovered by the external
pilot. o

g. The internal pilot should céntact the affected ATC
facility and obtain clearance if it has not already been
received.

h. The external pilot should maintain positive visual
contact with the UAV, and advise the pilot in command of any
traffic hazards, until the flight transitions fully to IFR
procedures. .

i. Upon control transfer from the external pilot, the
internal pilot will maneuver the UAV as filed and/or directed by
ATC under IFR procedures.

24. IFR PROCEDURES.

--
--

a. Launch under IFR. A launch conducted under IFR should
be performed in accordance with the IFR departure procedures in
the AIM, unless indicated otherwise in this AC.

b. Surveillance. UAVs operating under IFR within the NAS
should be continuously monitored for adherence to the approved
flight plan by the pilot in command. The pilot in command should
make all position and other required reports to the appropriate
ATC facility in accordance with § 91.183.
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(1) When deviations from the flight plan are desired
for reasons other than an inflight emergency, the UAV pilot in
command should request a modification to the flight plan from
ATC. In the event of a flight critical system malfunction or
other emergency, the pilot in command should set the transponder
to code 7600, and contact ATC to provide information on the
failure and to coordinate the UAV flight either to a normal
recovery or to activation of the FTS. Any UAV deviations from
approved flight plans should be reported in accordance with
§ 91.187.

(2) Except in an emergency, ATC may decline requests
for flight deviations below Class A airspace or outside of
Class B airspace, if the deviation would place the UAV outside of
the airspace defined for the UAV operation in the NOTAMs.

d. IFR Recovervy. A recovery conducted under IFR should be
performed in accordance with the IFR approach procedures
contained in part 91 and the AIM, unless otherwise indicated in

this aC.

25. . An external pilot should
have control over the UAV and the following procedures should be
followed for those recovery operations that are not fully
automatic:

»
>

a. The airspace beginning at the point at which control is
handed off to the external pilot, and including the holding
pattern used for the handoff, if any, and ending at the landing
site, should be within visual range of the external pilot
throughout the recovery operation.

b. Positive two-way communications should be established
between the UAV internal pilot and external pilot, if the two are
not colocated, prior to transferring control back to the external

pilot for recovery.

€. Normally, the UAV will be flown in a radar environment
to a predesignated recovery point, enter a holding pattern, and
hold until visual contact of the UAV is acquired and control is
transferred to the external pilot.

-

d. In the event that a normal recovery cannot be
accomplished due to equipment failure, inability of the external
pilot to gain or maintain sufficient visual contact with the UAV,
or weather outside of approved limits, the UAV should be flown to
a predesignated safe area where the FTS may be activated.

e. Except at a tower-controlled airport, the pilot in
command should notify the affected ATC facility of the landing

time, immediately after landing.
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26. T R NSIB TIE R
QPERATIONS THAT USE AN EXTERNAL PILOT.

a. i ibilities. While exercising
control over the UAV, the external pilot should be responsible
for maintaining safe traffic separation, collision avoidance, and
compliance with airspace restrictions.

b. i ibilities. While the external
pilot operates the UAV, although the external pilot should be
pilot in command, the internal pilot should monitor the launch or
recovery evolution to verify the UAV flight path, performance,
and compliance with airspace restrictions and ATC clearances.
Where necessary, the internal pilot should alert the externmal
pilot and provide whatever guidance is needed to correct
deviations.

27. COMMUNICATIONS. In addition to those communications
procedures recommended elsewhere in this AC for certain phases of
operation, the following are general communications procedures
recommended for UAV operations: .

a. The UAV pilot in command should initiate and maintain
all of the two-way radio communications required by part 91 for
the flight rules under which, and the airspace within which the
UAV. is. operating.

b. For the duration of the operation, the UAV pilot in
command should maintain two-way radio communications with any
other pilot who is operating the UAV, as well as any ground
observer who, or chase plane that, is considered necessary for .
the safe conduct of the operation.

c. Upon initial check-in with an ATC facility, the pilot in
command should request a direct telephone number for the ATC
controller for use should radio communications fail.

d. 1In the event of failure of two-way radio communications
between the UAV crewmembers and ATC, the UAV transponder should
be set to code 7600, and attempts should be made to establish
contact via telephone. Pending the reestablishment of
communications with ATC, the UAV should be controlled in
accordance with § 91.185.

28. . To the maximum

ELIGHT TESTING AND TRAINING OPERATIONS
extent possible, UAV flight testing and training operations
should be conducted within special use airspace, subject to the
provisions for such operations stated below.
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29. QPERATIONS IN SPECIAL E R

a. UAV operations should not be conducted in special use
airspace without prior permission from the using or controlling
agency, as appropriate.

b. 1If permission for such operations is granted by the
appropriate agency, then UAV operations should comply with any
conditions or limitations imposed upon such operations by that
agency.

30.

IRAINING ROUTES. Operations by civil UAVs within military
operations areas (MOAs) and military training routes (MTRs)
should not be conducted, unless these UAV flights are scheduled
and approved by the appropriate military airspace scheduling

authority.

31. HA . No UAV operation should be conducted
in a manner that creates a hazard to persons or their property.

32. - No object should be dropped from a UAV
in flight, if such action creates a hazard to persons or their

property.

33. . UAVs should observe the

airspeed and other limitations, if any, applicable to aircraft,
and appropriate to the airspace in which the UAV operations are

conducted.

34. OPERATIONS IN THE VICINITY OF PERSONS AND PROPERTY.

a. UAV operations should not be conducted within 1,500 feet
of any person or property that is not associated with such
operations.

b. UAV operations should be avoided over a congested area
of a city, town, or settlement, or open-air assembly of persons
not associated with such operations.

35. TOWING OF OBJECTS. No UAV should be operated to tow any

banner, streamer, or antenna longer than 20 feet, or any other
object that may obstruct the path of another aircraft that may
overtake, pass, or fly by the UAV while it is in flight.

36. NOISE ABATEMENT. UAVs should follow applicable local noise
abatement procedures as may exist, consistent with the safe
operation of the vehicle.

37. . . Certain UAV flight operations should
not be conducted in the NAS. These include: '

a. Operating VFR conditions on top, as outlined in
§ 91.179(a).
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b. Special VFR operations.

c. Operating where icing conditions may exist, i.e.,
visible moisture and a temperature below 0 degrees Celsius,
without proper deicing equipment as specified by § 23.1419.

d. Performing aerobatic maneuvers, except in restricted or
warning areas.

e. Operating at true flight Mach numbers greater than 1,
except in those restricted areas or warning areas where approval
for manned aircraft operations at speeds greater than Mach 1
already exist.

38. EMERGENCY PROCEDURES.

a. .
In an inflight emergency requiring immediate action, the UAV
pilot should comply with the procedures contained in the
operations letter of agreement established with the FAA ATC

facility.

b Catastrophic Failure. If a catastrophic failure occurs

that ﬁay pose a hazard to any person or property other than the
UAV itself, the UAV operator should immediately attempt to
redirect the UAV to prevent harm from occurring.

cxr ink. A UAV that has lost its
control link constitutes an emergency. ATC will base control of
other air traffic on the procedures contained in the letter of
agreement between the ATC facility and the UAV operator.

Thomas C. Accardi .
Director, Flight Standards Service

»
4
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APPENDIX 1
SAMPLE

FAA FORM XXXX

NOTIFICATION OF INTENT
TO CONDUCT CIVIL UNMANNED AIR VEHICLE OP
IN THE NATIONAL AIRSPACE SYSTEM
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FOR AIR TRAFFIC DIVISION USE ONLY

U.S. Department of Transportation Region Date
FEDERAL AVIATION ADMINISTRATION

Action
APPLICATION FOR CERTIFICATE DApproved D DisagifiPoved
OF AUTHORIZATION FOR UAV Iy
OPERATIONS IN THE NAS Signature of Authorized FAA Répfesencatiye
INSTRUCTIONS :
Submit this notification in Supplemental materiaXge’
triplicate (3) to the including photographs Qhi
appropriate FAA Region, Air may assi the FAA in

Traffic Division. All of the
items on the form should be
completed.

1. Name of organization

3. Mailing address

Street, route/box numbe State/ZIP code

5. Attach ag;upp;ement,‘ﬁiﬁged"Q%HICLE DATA," which states the
UAV's name; & lisging of thegvehicle's dimensions; its
operational performance"characteristics (i.e., takeoff speed,
climb speed, czgisgdgﬁgiagiholding speed, approach speed, landing
speedwrrate of €Limb, rate”of descent, runway requirements,
e;gf}?*and the f¥ight operating systems, including the navigation
system, transponder, aircraft lighting, flight termination

re \k features (e.g. line of sight, UHF beyond
atellite communications, and autonomous flight

6. Atfach a®second supplement, titled *EMERGENCY PROCEDURES, "
which Jescribes the location of the designated "safe areas" that
might be used, and the nature of the flight termination system.

7. Beginning (date and time) 8. Ending (date and time)
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9. Define what method will be used to provide see-and-avoid
while the UAV is operating below Class A airspace, e.g., chase
aircraft, primary/secondary radar, etc.

10. Has this proposed UAV operati

different FAA Region? d X 4 3 atfach copy of
the proposal submitted to that Region and gy =5 E
AIR VEHICLE OPERATION IN THE NATIONAL :IRSP Y

1l1l. Remarks

A

\'T THE FOREGOING STATEMENTS AND
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APPENDIX 2
SAMPLE

LETTER OF AGREEMENT

FOR UNMANNED AIR VEHICLE OPERATIONS

IN THE NATIONAL AIRSPACE SYSTEM
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U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

OPERATION IN THE NATIONAL AIRSPACE SYSTEM

ISSUED TO

ADDRESS

This letter is issued for the UAV op
herein. No person should conduct any UAV
the authority of this letter except in acco
standard and special provisions con x
requirements of the Federal Av1atlon,
this letter.

OPERATIONS AUTHORIZED

1. A ¢opy of the ap%

attached and bec 4

2. This letter should ";é B
of any auﬁhorlzed reprgsentatives of the Admlnlstrator of the
Federal Av;az;on Admin tration, or any State or municipal-
official charge X mth the,duty of enforcing local laws or
regulatlonsk5 -

3. Thq:holder §§~thls letter should be responszble for the
' tr:ce obse ce of the terms and provisions contained

t:te}kls ,;nontrans ferable.

_ i3 lette: constitutes authorization for operation of a UAV
in the national airspace system (NAS). It does not
constztnte~a waiver of any State law or local ordinance.

'*‘-a-'
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SPECIAL PROVISIONS

, inclusive, are set forth

Special Provisions Nos. to
on the reverse side hereof.

’

This letter is effective from to )
inclusive, and is subject to cancellation at any timed®on notice

by the Administrator or his authorized representat igf

(Region)
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